
SRINIVASA BABU K, et al, International Journal of Research Sciences and 
Advanced Engineering [IJRSAE]TM 
Volume 2, Issue 9, PP: 33 - 41, JAN - MAR’ 2015. 
 

 

 
 

 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (9), ISSN: 2319-6106, JAN - MAR’ 2015.                       PP: 33 - 41 

PRINCIPAL COMPONENT MULTI LINEAR ANALYSIS FOR 

CONTENT BASED IMAGE RETRIEVAL 

SRINIVASA BABU KASTURI 1*, Dr. A RAMAMOHAN REDDY 2* 

1.  Research Scholar, Dept of CSE, SV UNIVERSITY, AP. 

2.  Prof, Dept of CSE, SV UNIVERSITY, AP. 
 

Abstract: In the process of content based Image retrieval (CBIR), image information is presented in descriptive 

features to obtain retrieval of image information. In the representation of descriptive features a large feature 

count is observed, which results in the overhead in processing. To reduce these descriptive features different 

dimensional reduction logic were used in which PCA is the most commonly used approach. However the approach 

of dimensional reduction is carried out by a Histogram space transformation and mapping, features when 

processing for retrieval exhibits multiple feature similarity among object classes. Hence considering all dataset 

features are not useful. In this paper, we present a Principal Component Multi-Linear Analysis (PCMLA) for 

dimension reduction approach to feature reduction based on feature relations for dimensional reduction approach 

is proposed. 

Keywords: CBIR, PCA, Gabor Filter, Eigen Features, SVM Classifier. 

I.INTRODUCTION 

The rapid growth in the use of digital media such as 

images, video and audio has led to a proliferation in 

research in multimedia retrieval, indexing, ranking. 

As far as technological advances are concerned 

growth in content based multimedia retrieval has 

been unquestionably rapid. Since there is a vast 

collection of multimedia information stored in 

databases ranging from gigabyte to terabyte to 

petabyte sizes, high performance algorithms will be 

needed in order to respond to a query in an 

acceptable time period [1]. It is essential for 

multimedia systems to allow the user to (1) search 

for a particular media item and (2) browse and 

summarize a media collection. A known challenge 

in multimedia retrieval is that using natural language 

for searching for information from a large database 

can lead to unexpected results because of the 

inability to understand user’s vocabulary [1]. Recent 

research focused on improving image retrieval by 

bridging the semantic gap in an approach similar to 

human-centered computing. The term, semantic gap 

refers to the breakdown that can occur when users 

interpret inaccurate meaning from information that 

is presented visually to users in a given situation [2]. 

While human-centered computing aims to support 

users by enabling them to conduct queries in their 

own vocabulary, a similar approach can be adopted 

with image retrieval by searching based on the 

content of the image rather than its associated 

description or tags. This process of mining an image 

from dataset [3] is termed as Content Based Image 

Retrieval (CBIR). In the approach of content based 

image retrieval (CBIR), contents or features are 

more important. The accuracy of retrieval depends 

mainly on the feature set considered. In the first 

category of statistical‐based approaches, Xin Geng 

et al. [4] [5] proposed the Representation pattern 

Subspace method for automatic pattern recognition. 

The idea of it is to model the representation pattern, 

which is defined as a sequence of personal 

representation pattern videos, by learning a 

representative sub‐space from EM‐like (expectation 

maximization) iterative learning Principle 

Component Analysis (PCA). In other major studies 

[6], [7], Guodong Guo et al. compared three typical 

dimensionality reduction and manifold embedding 

methods, such as PCA, Locally Linear Embedding 

(LLE) and Orthogonal Locality Preserving 

Projections (OLPP). The second category comprises 

appearance‐based approaches. Using appearance 

information is the most intuitional method in all 

multimedia video analysis works. Young H. Kwon 

et al. [8] used visual representation features to 

construct an anthropometric model. The primary 

features are the eyes, nose, mouth and chin. The 

ratios of those features are computed to distinguish 

different pattern ranges. In secondary feature 

analysis, a wrinkle geography map is used to guide 

the detection and measurement of wrinkles. Jun‐Da 

Txia et al. [9] proposed an pattern recognition 

method using the Active Appearance Model (AAM) 

to extract the regions of pattern features. Each 

pattern requires 28 feature points and is divided into 

ten wrinkle feature regions. Shuicheng Yan et al. 

[10] presented a patch‐based appearance model 

named Patch‐Kernel. This method is designed to 

characterize the Kullback‐Leibler divergence [11] 

between the models which are derived from the 

global Gaussian Mixture Model (GMM) using 
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Maximum a Posteriori (MAP) for any two videos. 

Guo simulated the human visual process based on 

bio‐inspired models [12] by applying Gabor filters. 

A Gabor filter [13] is a linear filter used in video 

processing for edge detection. Frequency and 

orientation representations of Gabor filters are 

similar to those of the human visual system, and 

have been found to be particularly appropriate for 

textural representation and discrimination. Though 

PCA based coding is observed to be applied over 

multiple application, the feature representation, is 

higher and the approach of selective operation 

minimizes the feature selection accuracy. To 

overcome the problem, in this a new image retrieval 

approach was proposed based on the PCA in Multi 

Linear Manner (PCMLA). The PCMLA considers 

the features of remaining samples also to extract 

more stringent features that are not common to the 

images.  

The rest of the paper is organized as follows: section 

II gives the details about the system model. Section 

III illustrates the details of the conventional 

approach. Section IV describes the details of the 

proposed MMDR approach. The experimental 

results are described in section v and finally the 

conclusions are provided in section VI. 

 

II.SYSTEM MODEL 

The general Content Based Image retrieval (CBIR) 

system consists of three stages, training, testing and 

classification. The training stage trains the various 

images and their feature to the database. Testing 

stage extracts the features of a query image sample 

and gives it to classifier. The classifier classifies the 

given query sample by comparing it with the trained 

samples. The general system model for CBIR is 

given below: 

 

 
Fig.1 System model of CBIR 

Preprocessing 

The aim of the video preprocessing step is to 

normalize the coarse video detection, so that a robust 

feature extraction can be achieved. Depending of the 

application, video preprocessing includes: 

Alignment (translation, rotation, scaling) and light 

normalization/correlation. 

 

Feature Extraction and Dimensionality Reduction 

The aim of feature extraction is to extract a compact 

set of interpersonal discriminating geometrical 

or/and photometrical features of the image. Methods 

for feature extraction include Histogram features, 

singular values, frequency features, color features 

etc. Principal Component Analysis (PCA), Linear 

Discriminant Analysis (LDA), kernel PCA (KPCA), 

Local Binary Pattern (LBP), Independent 

Component Analysis (ICA), etc. are used to reduce 

the dimensionality of feature set extracted after 

applying feature extracting approach on the 

preprocessed image.  

 

Feature Matching 

Feature matching is the actual recognition process. 

The feature vector obtained from the feature 

extraction is matched to classes (persons) of facial 

images already enrolled in a database. The matching 

algorithms vary from the fairly obvious Nearest 

Neighbor to advanced schemes like Neural 

Networks.   

 

III. CONVENTIONAL APPROACH (PCA) 

PCA, principle component analysis, transform the 

data to a new coordinate system such that the 

greatest variance by any projection of the data 

comes to lie on the first coordinate (called the first 

principal component), the second greatest variance 

on the second coordinate, and so on. Therefore, the 

PCA procedure is as follows: 

1. Subtract the mean from each of the data 

dimensions.  

2. The mean subtracted is the average across each 

dimension. 

3. Calculate the covariance matrix.  

4. That is all possible covariance values between 

all the different dimensions. 

5. Calculate the eigenvectors and eigenvalues of 

the covariance matrix, which is also a square 

matrix. 

6. Order the eigenvectors by their eigenvalues, 

from highest to lowest.  

7. This gives the components in order of 

significance. 

8. Derive the new data set by multiplying the 

eigenvectors with the original data set. 

The operation for the PCA is defined by, for a given 

data set of N-by-N dataset sample I(x, y) as a vector 

of dimension N2, so that the sample can be thought 

of as a point in N2-dimensional space. A database of 

M samples can therefore map to a collection of 

points in this high dimensional “dataset space” as 

1,2,3,…. M. With the average dataset of the 

sample set defined as 
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               Ψ =
1

𝑀
∑ Γ𝑛

𝑀
𝑛−1                                (1) 

 

Each dataset can be mean normalized and be 

represented as deviations from the average dataset 

byΦ𝑡 = Γ𝑡 − Ψ . The covariance matrix, defined as 

the expected value of T can be calculated by the 

equation 

                      𝐶 =
1

𝑀
∑ Φ𝑛−1Φ𝑛

𝑇𝑀
𝑛−1                       (2) 

 

It is reasonable to assume that each dataset sample 

is independent, that is, each sample is taken 

differently. If we further assume that all the input 

samples into the dataset recognition module have 

been perfectly normalized, we can conclude that the 

variances of each t ,lie correspondingly, thus 

resulting in a set of time-aligned samples. The 

significance of these assumptions is because 

together with the consideration that covariance is a 

zero-mean process, we can conclude that each t is 

independent and that cross multiplication between 

different t is possible due to their time-aligned 

characteristics, with the multiplication resulting in 

an expected value of zero. The above conclusion 

allows us to express the covariance matrix in an 

alternative form. Letting matrix A = [1,2,…M], 

based on our conclusions, Eq. (2) can be rewritten as 

 

                            𝐶 =
1

𝑀
(𝐴𝐴𝑇)                             (3) 

 

Since the factor 1/M will only affect the scaling of 

the output during eigenvector analysis, we can omit 

this scaling factor in our calculation resulting in 

 

                              𝐶 = (𝐴𝐴𝑇)                              (4) 

 

Given the covariance matrix C, we can now proceed 

with determining the eigenvectors u and eigenvalues 

λ of C in order to obtain the optimal set of principal 

components, a set of Eigen datasets that characterize 

the variations between dataset samples. Consider an 

eigenvector ui of C satisfying the equation 

                              𝐶𝑢𝑖
= 𝜆𝑖𝑢𝑖                               (5) 

 

                           𝑢𝑖
𝑇𝐶𝑢𝑖

= 𝜆𝑖𝑢𝑖
𝑇𝑢𝑗                         (6) 

 

The eigenvectors are orthogonal and normalized 

hence 

 

                            𝑢𝑖
𝑇𝑢𝑗 = {

1     𝑖 = 𝑗
0     𝑖 ≠ 𝑗

                     (7) 

 

Combining Eq. (2) and (7), Eq. (6) thus become 

 

                           𝜆𝑖 =
1

𝑀
∑ 𝑣𝑎𝑟(𝑢𝑖Γ𝑛

𝑇)𝑀
𝑛−1              (8) 

 

Eq. (8) shows that the eigenvalue corresponding to 

the ith eigenvector represents the variance of the 

representative dataset sample. By selecting the 

eigenvectors with the largest corresponding 

eigenvalues as the basis vector, the set of dominant 

vectors that express the greatest variance are being 

selected. The PCA algorithm applied for 

dimensionality reduction reduces the dimensions of 

obtained feature set only by considering internal 

variations in that particular sample only. However 

the inter class variations i.e. the features of other 

frame in a sequence is not considered.  

 

IV. PROPOSED APPROACH 

The proposed system has two stages 1) 

Training stage and 2) Testing stage. In training stage 

the training feature database is to be developed 

which contains the feature extracted from the 

different images. In testing stage, feature extracted 

from the input query image (test image) are 

compared with the features in training feature 

database using SVM classifier, the feature of the 

matched image group is taken as result image of the 

test image.  The block diagram of proposed work is 

shown below:  

 

 
Fig.2 Block diagram of proposed approach 

 

The proposed CBIR system is divided in to four 

steps as:  

1) Preprocessing  

2) Feature extraction using 2D – Gabor Filter and 

Eigen approach 

3) Dimensionality reduction of the feature vector 

using PCMLA  

4) Image Matching using SVM Classifier.  

 

The proposed approach aims in creating a system 

that is used to extract the image from an image 

database. Images are acquired from the database 

sources. The Proposed CBIR system from images 

constitutes of facial image in digital form as its input 

which is then processed further. We used 2D-Gabor 

filter along with Eigen approach and Principal 
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Component Multi Linear Kernel Analysis 

(PCMLA) to extract image from image database. 

The input image goes through preprocessing stage in 

preprocessing stage the input color image is read 

from the database. Then it is resized, converted in to 

the gray scale. After preprocessing the image goes 

through feature extraction, using 2D-Gabor filter. At 

this stage, the Gabor filter was applied to extract the 

all possible variations in all possible orientations. 

Here, the Gabor filter is applied for eight 

orientations with the angle margin of 450. Eigen 

features are extracted for the entire Gabor feature 

set. The next step is to reduce the available feature 

vector using PCMLA for dimensionality reduction. 

The feature vectors are then compared with the 

database using SVM classifier and classify the 

image as to which class it belongs. The algorithm for 

the proposed system is as follows.  

Algorithm 

Input: Image Database, Test Query Image 

Output: Retrieved Images 

Step 1: Image is read from data base. 

Step 2: Image is resized uniform dimensions 

Step 3: Color image is converted in to Gray scale 

Image. 

Step 4:  2D-Gabor filter and Eigen method is applied 

to preprocessed image to extract the feature from 

image. 

Step 6: The extracted feature are processed for 

dimensionality reduction using PCMLA. 

Step 7: Test Image Features are compared with the 

Features available in Training Feature database 

using SVM and retrieves the images matched to 

query image. 

 

A. Gabor Filter  

The Gabor filter is a linear filter whose impulse 

response is defined by a harmonic function 

multiplied by a Gaussian function.  Frequency and 

orientation representations of Gabor filters are 

similar to those of the human visual system, and they 

have been found to be particularly appropriate for 

texture representation and discrimination. In the 

spatial domain, a 2D Gabor filter is a Gaussian 

kernel function modulated by a sinusoidal plane 

wave. A set of Gabor filters with different 

frequencies and orientations may be helpful for 

extracting useful features from an image. Gabor 

filters have been widely used in pattern analysis 

applications. To visualize a Gabor function selects 

the option “Gabor Function” under “Output Image”. 

The Gabor function for the specified values of 

parameters “wavelength”, “orientation”, “phase 

offset”, “aspect ratio”, and “bandwidth” will be 

calculated and displayed as an intensity map image 

in the output window. (Light and dark gray colors 

correspond to positive and negative function values, 

respectively). The image in the output window has 

the same size as the input image: select, for instance, 

input image octagon.jpg to get an output of size 100 

by 100. If lists of values are specified under 

“orientation(s)” and “phase offset(s)”, only the first 

values in these lists will be used.  This filter is used 

to detect line endings and edge borders over multiple 

scales and with different orientations.     

 
Figure 3: Plot of frequency response of the Gabor 

filter for different values of u0, v0 corresponding to 

four orientations - 0, 45, 90 and 135 

 

 The Gabor wavelet can be defined as given in Eq.9. 

𝕘(𝑥, 𝑦, 𝜃, Φ) =
exp (− (𝑥2 + 𝑦2) 𝑠𝑖𝑔𝑚𝑎2) ∗ exp (2𝜋𝜃𝑖(𝑥𝑐𝑜𝑠Φ + 𝑦𝑠𝑖𝑛Φ))⁄      

     (9) 

The Gabor feature representation of an image I(x, y) 

is the convolution of the image with the Gabor filter 

bank ɡ (𝑥, 𝑦, 𝜃, Φ).The Gabor filter is used for edge 

detection, in this paper the Gabor filter is used for 

the Edge-Based Feature Extraction. The edge-based 

facial feature include the edges, boundaries  and 

contours, these feature from image are extracted 

using the edge detection properties of the Gabor 

filter, besides this the texture is also extracted which 

is used to classify the image following figure.4 

shows how the edges, boundaries and contours are 

detected using Gabor filter along with the texture 

from facial image. 

 

 
Figure 4: the output of Gabor filter for eight 

orientations. 

 

In the proposed approach, Gabor filter was applied 

on the preprocessed sample. The Gabor filter was 

completely applied for eight orientations with the 
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margin angle of 450. In the equation.9 shown above 

by changing the 𝜃 value from 450 to 3600, we will 

obtain the variations in all orientations. The above 

figure shows the output of Gabor filter for all 

orientations. 

After obtaining all variations from a facial image 

through Gabor filter, Eigen features are extracted 

from each and every orientation. Then to reduce the 

dimensionality of feature set, an enhanced 

dimensionality reduction method PCMLA was 

applied.  

 

B. Principal Component Multi Linear Analysis 

(PCMLA) 

PCMLA stands for Principle Component Multi 

Linear Analysis. It is a multi linear subspace 

learning method that extracts features directly from 

multi-dimensional objects. The PCMLA is the 

extension to the PCA, which operates linearly 

whereas PCMLA operates multi-linearly. The PCA 

need to reshape the multidimensional object in to the 

vector, whereas PCMLA operates directly on 

multidimensional object through two-mode 

processing. In this paper the Gabor filtered image is 

used as input image to the PCMLA. The feature 

extracted from the facial image using Gabor filtered 

is given to the PCMLA for dimensionality 

reduction. The resultant output of the PCMLA is the 

dimensionally reduced feature projection matrix of 

face Images. Figure.5 and figure.6 shows the 

pictorial representation of PCA and PCMLA 

operations respectively.  

 

 
Figure.5 Principal Component analysis 

 

 
Figure.6. Principal Component Multi-Linear 

analysis (PCMLA) 

 

The pseudo code for PCMLA is described as 

follows: 

 Step 1: take the whole Gabor feature set 

having MXN dimensional space 

 Step 2: compute the mean along each ‘n’ 

dimensions 

 Step 3: obtain a new matrix by subtracting 

the mean from all values of dataset. 

 Step 4: evaluate a covariance matrix 

 Step 5: compute Eigen vectors and the 

corresponding Eigen values  

 Step 6: sort the Eigen vectors by decreasing 

the Eigen values and choose k Eigen 

vectors with largest Eigen values from nXk 

dimensional matrix W1. 

 Step 7: perform the same operation of step7 

for each class of feature set and find out 

some more Eigen values those having 

effect on the estimation accuracy. 

 Step 8: finally form a new projection 

matrix by considering inter class Eigen 

values and also intra class Eigen values. 

 Step 9: form a dimensionally reduced 

subspace by multiplying the projection 

matrix with original values. 

 

C. SVM Classifier 

In machine learning, neural network are supervised 

learning models with associated 

learning algorithms that analyze data and recognize 

patterns, used for classification and regression 

analysis. Given a set of training examples, each 

marked for belonging to one of two categories, an 

SVM training algorithm builds a model that assigns 

new examples into one category or the other, making 

it a non-probabilistic binary linear classifier. An 

SVM model is a representation of the examples as 

points in space, mapped so that the examples of the 

separate categories are divided by a clear gap that is 

as wide as possible. New examples are then mapped 

into that same space and predicted to belong to a 

category based on which side of the gap they fall on. 

In addition to performing linear classification, 

SVMs can efficiently perform a non-linear 

classification using what is called the kernel trick, 

implicitly mapping their inputs into high-

dimensional feature spaces. More formally, a SVM 

neural network constructs a hyper plane or set of 

hyper planes in a high- or infinite-dimensional 

space, which can be used for classification, 

regression, or other tasks. Intuitively, a good 

separation is achieved by the hyper plane that has 

the largest distance to the nearest training-data point 

of any class (so-called functional margin), since in 

general the larger the margin the lower 

the generalization error of the classifier. Whereas 

the original problem may be stated in a finite 

dimensional space, it often happens that the sets to 

discriminate are not linearly separable in that space. 

For this reason, it was proposed that the original 

finite-dimensional space be mapped into a much 

higher-dimensional space, presumably making the 

separation easier in that space. To keep the 

computational load reasonable, the mappings used 

by SVM schemes are designed to ensure that dot 

products may be computed easily in terms of the 

variables in the original space, by defining them in 

terms of a kernel function k(x,y)  selected to suit the 
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problem. The hyper planes in the higher-

dimensional space are defined as the set of points 

whose dot product with a vector in that space is 

constant. The vectors defining the hyper planes can 

be chosen to be linear combinations with 

parameters αi of videos of feature vectors 𝑥𝑖 that 

occur in the data base. With this choice of a hyper 

plane, the points 𝑥 in the feature space that are 

mapped into the hyper plane are defined by the 

relation: 

 

∑ 𝛼𝑖𝑘(𝑥𝑖 , 𝑥)𝑖 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡                  (10) 

     

 Note that if k(x,y) becomes small as y grows 

further away from𝑥, each term in the sum measures 

the degree of closeness of the test point 𝑥 to the 

corresponding data base point 𝑥𝑖. In this way, the 

sum of kernels above can be used to measure the 

relative nearness of each test point to the data points 

originating in one or the other of the sets to be 

discriminated. Note the fact that the set of 

points 𝑥mapped into any hyper plane can be quite 

convoluted as a result, allowing much more complex 

discrimination between sets which are not convex at 

all in the original space. 

 

V. EXPERIMENTAL RESULTS 

The experimental image database consists of 1000 

images from various categories like 'Flower', 

'Elephant', 'Bus', 'Dinosaur', 'Food', 'Horse', 

‘Building’, 'Mountain', 'Beach’. The images are 

obtained from various websites on the World Wide 

Web. The proposed system is developed over 

Matlab tool, and tested over the images obtained 

from World Wide Web. To analyze the performance 

of this developed system an experimental analysis is 

carried out as presented below. The training dataset 

is formulated with nine classes of objects, with each 

class having 10 different samples. Figure 7 

illustrates few content of the considered dataset 

samples. 

 

 
Fig.7. Image database 

 

The observations obtained are as illustrated below. 

  
Fig.8. recognized flower images for a given flower 

image as a query 

 

Fig.8 illustrates the results of the proposed approach, 

the obtained flower image set for a given flower 

image as a query.  In the obtained image set, all the 

images are flowers only.  

 

 
Fig.9 recognized horse images for a given horse 

image as a query 

Fig.9 illustrates the results of the proposed approach, 

the obtained Horse image set for a given Horse 

image as a query.   
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Fig.10. recognized Beach images for a given Beach 

image as a query 

 

Fig.10 illustrates the results of the proposed 

approach, the obtained Beach image set for a given 

Beach image as a query.   

 

 
Fig.11. recognized Food images for a given Food 

image as a query 

 

Fig.11 illustrates the results of the proposed 

approach, the obtained Food image set for a given 

Food image as a query.   

 

 
Fig.12. recognized Dinosaur images for a given 

Dinosaur image as a query 

 

Fig.12 illustrates the results of the proposed 

approach, the obtained Dinosaur image set for a 

given Dinosaur image as a query.   

 

 
Fig.13. recognized Elephant images for a given 

Elephant image as a query 

 

Fig.13 illustrates the results of the proposed 

approach, the obtained Elephant image set for a 

given Elephant image as a query.   

 

 
 

Fig.14. recognized Mountain images for a given 

Mountain image as a query 

 

Fig.14 illustrates the results of the proposed 

approach, the obtained Mountain image set for a 

given Mountain image as a query.   

 
Fig.15. recognized Bus images for a given Bus 

image as a query 

 

Fig.15 illustrates the results of the proposed 

approach, the obtained Bus image set for a given 

Bus image as a query.   

Since the proposed approach also considers the 

correlation between the images, the obtained all 

results belong to the query image class only. One 

more thing observed in the fig.8-15, the first image 

of the obtained results is the query sample only. 

Because, the features of query sample completely 

match with first sample.   



SRINIVASA BABU K, et al, International Journal of Research Sciences and 
Advanced Engineering [IJRSAE]TM 
Volume 2, Issue 9, PP: 33 - 41, JAN - MAR’ 2015. 
 

 

 
 

 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (9), ISSN: 2319-6106, JAN - MAR’ 2015.                       PP: 33 - 41 

To evaluate the performance of the developed 

approach following parameters are used.  

 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑇𝑃+𝑇𝑁

𝑇𝑃+𝑇𝑁+𝐹𝑃+𝐹𝑁
                (11) 

 

Where, 

TP = correctly identified 

False positive = incorrectly identified 

True negative = correctly rejected 

False negative = incorrectly rejected 

Along with accuracy, to show the enhancement of 

propose approach and also to compare the proposed 

approach with earlier approaches, few more metrics 

such as sensitivity, specificity, Recall, precision and  

F-measure was evaluated with following 

mathematic expressions.  

Sensitivity measures the proportion of positives that 

are correctly identified as such. 

 

𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 =
𝑇𝑃

𝑇𝑃+𝐹𝑁
                       (12) 

Specificity measures the proportion of negatives that 

are correctly identified as such. 

 

𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 =
𝑇𝑁

𝑇𝑁+𝐹𝑃
                         (13) 

 

Precision is the fraction of identified instances that 

are correct, while recall is the fraction of correct 

instances that are identified. 

 

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑃

𝑇𝑃+𝐹𝑁
                               (14) 

 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑇𝑃

𝑇𝑃+𝐹𝑃
                                (15) 

 

F-measure or balanced F-score is a measure that 

combines precision and recall is the harmonic 

mean of precision and recall. 

 

𝐹 − 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 =
2.𝑅𝑒𝑐𝑎𝑙𝑙.𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛

𝑅𝑒𝑐𝑎𝑙𝑙+𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛
                   (16) 

 

Table 5: Parametric evaluation of the developed system for processing efficiency. 

 

Query 

Sample 

DR-

Method 

Accuracy 

(%) 

Sensitivity Specificity Recall Precision F-

measure 

CT 

Flower PCA 58.360 0.446 0.738 0.446 0.650 0.583 0.374 

PCMLA 72.820 0.582 0.908 0.582 0.810 0.680 0.132 

Horse  PCA 55.670 0.420 0.762 0.420 0.650 0.569 0.310 

PCMLA 70.840 0.484 0.924 0.484 0.795 0.690 0.132 

Beach PCA 49.484 0.432 0.712 0.432 0.508 0.542 0.273 

PCMLA 69.500 0.524 0.946 0.524 0.820 0.652 0.137 

Food PCA 55.670 0.220 0.608 0.220 0.680 0.478 0.545 

PCMLA 70.000 0.444 0.909 0.444 0.800 0.571 0.138 

Dinosaur PCA 56.210 0.350 0.528 0.350 0.780 0.588 0.425 

PCMLA 73.820 0.562 0.898 0.442 0.830 0.660 0.132 

Mountain PCA 53.120 0.450 0.648 0.450 0.620 0.748 0.525 

PCMLA 72.840 0.624 0.884 0.624 0.775 0.820 0.154 

Elephant PCA 55.970 0.350 0.628 0.350 0.720 0.558 0.445 

PCMLA 67.824 0.452 0.886 0.452 0.720 0.688 0.1391 

Building PCA 56.230 0.432 0.758 0.432 0.550 0.678 0.645 

PCMLA 67.500 0.525 0.922 0.485 0.740 0.693 0.348 

Bus PCA 58.670 0.450 0.458 0.450 0.520 0.628 0.625 

PCMLA 69.234 0.768 0.854 0.768 0.666 0. 661 0.453 

 

 

VI.CONCLUSION 

This paper proposed a new CBIR approach to 

increase the accuracy of retrieval for various Data 

mining system. the proposed approach basically 

focused on the dimensionality reduction of image 

features to reduce processing time as well as 

memory consumption. As the number of features is 

less, the amount of time required for mining also 

less. To reduce the dimensions of images, this paper 

proposed a principal component analysis multi 

linear analysis (PCMLA) technique which is an 

extension to PCA. The proposed PCMLA reduces 

the feature space by considering interclass features 

also along with intra class features. The simulation 

results also reveal that the proposed approach having 

less computation time along with more accuracy.  
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